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ABSTRACT 


Background: Anaemia is one of the commonest hematological disorders prevalent in elderly population of either sex. 
WHO suggested any condition with decline of haemoglobin is considered as anaemia. Ferritin an iron storage compound is 
considered as a well known marker of iron storage. Therefore the present study was designed to evaluate the role of serum 
ferritin in differential diagnosis of anaemia along with various indices of anaemia and their haematological profile in geriatric 
population. Methods: Complete blood count included the following: Hb level; and white cell indices such as total leucocyte 
count (TLC) and differential leucocyte count, as well as corrected TLC. All investigations were carried out on an automated 
cell counter. Serum ferritin was estimated by automated analyser. Results: The nutrition deficiency anaemia (47.5%) was 
most common type of anaemia among elderly population. Further, anaemia due to chronic disease (20.2%), Marrow 
infiltration (8.3%) and multiple myeloma (7.1%) were recorded in the elderly population. serum ferritin level was significantly 
low in iron deficiency anaemia (151+88 ng/ml) compare to other types of anaemia dual defficency anaemia (157498 ng/ml). 
However, ferritin was significantly high in megaloblastic anaemia (2104101 ng/ml) and anaemia of chronic diseases 
(2044102 ng/ml). Conclusion: Findings of the current study revealed that ferritin can be an important marker for the 
differential diagnosis of anaemia in elderly population. Moreover, the diagnostic accuracy may be enhanced when PBF and 
bone marrow findings are combined with clinical examination and other relevant investigations. Biochemical investigation of 
serum ferritin along with other findings might be helpful in early diagnosis along with accurate aetiology of anaemia in 
elderly population. 
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groups subjects. Predominantly, anaemia due to 
nutritional deficiencies and chronic diseases are 
more commonly found in elderly population.!&71 

Differential diagnosis of anaemia can be made via 
haematological profile along with various other 
laboratory findings."! Early diagnosis of anaemia in 
elderly population may help in improving general 


INTRODUCTION 


Anaemia is one of the commonest hematological 
disorders prevalent in elderly population of either 
sex. Prevalence of anaemia has been found higher in 
geriatric population compare to younger 
population." Aging is a continuous process which 





leads to deterioration of various body functions 
including haematopoiesis especially in elderly 
subjects.”! Different types of changes have been 
shown by peripheral blood picture with decrease of 
haemoglobin.?! WHO suggested any condition with 
decline of haemoglobin is considered as anaemia."! 

Ferritin an iron storage compound is considered as a 
well known marker of iron storage.©! Deficiency of 
haemoglobin may lead to poor quality of life along 
with increased risk of mortality. Various types of 
anaemia have been found prevalent in different age 
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health and quality of life.”! Using the different 
indices of RBC and blood picture along with ferritin 
level may help to reach the exact diagnosis of 
anaemia."'®! Therefore the present study was 
designed to evaluate the role of serum ferritin in 
differential diagnosis of anaemia along with various 
indices of anaemia and their haematological profile 
in geriatric population. 


MATERIALS AND METHODS 


Study design 
In a Tertiary Care Hospital a total of 168 geriatric 


patients of age 65 years and above, male and female 
patients with geriatric level anaemia (Hb < 12 g/dl) 
admitted, were included in the study. Among these 
patients 92 were male and 76 were female patients. 
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Informed and written consent from these patients 
was taken from the patients after explaining them the 
importance of study. A thorough physical and 
systemic examination, clinical history, family 
history, drug history and history of chronic diseases 
were documented before going for detailed relevant 
investigations. 

The haematological investigations with supporting 
biochemical parameters were estimated, which 
included complete blood count, serum ferritin test, 
peripheral blood film examination, iron studies, 
serum B12 and folic acid levels, bone marrow 
cytology, liver and renal function tests, urine 
examination and radiological examination, when 
required. 

Complete blood count included the following: Hb 
level; and white cell indices such as total leucocyte 
count (TLC) and differential leucocyte count, as well 
as corrected TLC. All investigations were carried out 
on an automated cell counter (XS- 
800163591 Analyse APLOO-13; Sysmex Corporation, 
Kobe, Japan)."""! The erythrocyte sedimentation rate 
(ESR) was determined using Westergrens method 
and the differential leucocyte count in the case of 
morbid conditions like leukaemia was confirmed 
using Leishman’s stain and subsequently studied 
under a microscope using an oil immersion lens.!!”! 
Serum ferritin was estimated by automated analyser. 
Serum vitamin B12 and folic acid levels were 
estimated by means of the Cobase-411 (HITACHI) 
automated analyser. While, urine examination, 
including routine, microscopic and examination for 
Bence Jones proteins, was also carried out to 
investigate for multiple myeloma.'”! Liver function 
tests and renal function tests were performed using 
Siemens Dimension AR automated analyser. 


Bone marrow examination 

Bone marrow aspiration, trephine biopsy, marrow 
section and staining of slides were carried out 
following standard protocol!!!) 


Radiological investigations 
Radiography of the chest, flat bones and skull, 


ultrasonography of abdomen, computed tomographic 
scan and MRI were carried out when required. 


Other investigations 
The patients were investigated thoroughly to 


diagnose the underlying disease. This included 
endoscopy of the upper GIT, mammography, 
prostatic specific antigen estimation and serum 
rheumatoid factor. 


RESULTS 


It is evident from [Figure 1] that nutrition deficiency 
anaemia (47.5%) was most common type of anaemia 
among elderly population. Further, anaemia due to 
chronic disease (20.2%), Marrow infiltration (8.3%) 


and multiple myeloma (7.1%) were recorded in the 
elderly population. 

[Figure 2] shows that serum ferritin level was 
significantly low in iron deficiency anaemia (151+88 
ng/ml) compare to other types of anaemia dual 
defficency anaemia (157498 ng/ml). However, 
ferritin was significantly high in megaloblastic 
anaemia (210+101 ng/ml) and anaemia of chronic 
diseases (204+102 ng/ml). 

Further, serum ferritin was observed in marrow 
infiltration (1874110 ng/ml), multiple myeloma 
(178+93 ng/ml), myelodysplastic syndrome (187+89 
ng/ml), myelofibrosis (1764104 ng/ml), acute 
myloid leukaemina (183+95 ng/ml), anaemia due to 
renal disorder (172+76 ng/ml) and_ chronic 
lymphocytic leukaemia (1784106 ng/ml). 


























Figure 1: Prevalence of different types of anaemia. 
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Figure 2: Serum ferritin level in elderly patients. 








Table 1: Total leukocyte counts (TLC) in elderly 
patients. 




















Total leukocyte | No. of patients Percentage 
count per cumm 

Normal (4000- | 96 S71 

11000) 

Increased (>11000) 44 26.2 
Decreased (< 4000) | 28 16.7 

Total 168 100 














Results further revealed that total leukocyte count 
varied from 3,000 to 54,000/ cu mm; however, in 
majority of patients count was within normal range. 
Increased count was recorded in patients suffering 
with various other diseases like infectious diseases, 
leukemia and MDS. Reduced TLC was observed in 
28 patients out of which 16 had severe megaloblastic 
anaemia and metastatic carcinoma in bone marrow. 
[Table 1] 





Table 2: ESR value in elderly patients. 
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ESR in mm Ist | No of patients Percentage 
hour 

10-50 56 33.3 

51-100 72 42.9 

>100 40 23.8 




















ESR was found raised in all the patients. In 40 
patients it was markedly raised (more than 100 mm 
in 1’ hour). These included cases of multiple 
myeloma, metastatic marrow disease, carcinoma. 
acute leukemia and tuberculosis. The highest value 
of 180 rnm in the 1“ hour was seen in a patient of 
multiple myeloma. Majority of elderly patients with 
anaemia had an ESR in the range of 51 to 100 mm in 
the Ist hour. [Table 2] 


DISCUSSION 


The present study has recorded the haematological 
profile of 168 elderly patients with anaemia to 
establish the diagnosis and evaluate the role of serum 
ferritin in the diagnosis of anaemia. Previous studies 
suggested that appearance of anaemia in elderly 
subjects is a physiological process and due to 
advance aging.’3] However, recent studies showed 
that various underlying causes are found for the 
anaemia which has been found associated with poor 
outcome in elderly patients." 

Moreover it is important to investigate anaemia in 
the elderly. In addition to anaemia, elderly patients 
are frequently confronted with other medical 
conditions like heart failure. Ezekowitz JA et al," 
demonstrated that anaemia is a common and 
independent prognostic factor in patients with heart 
failure. Kosiborod M et al,">! in their studies 
suggested that anaemia could adversely affect the 
cardiovascular function of patients with heart failure 
and yet, the prognostic importance of this treatable 
condition was not well established by epidemiologic 
studies. Further, it was concluded that haemoglobin 
level was an independent predictor of 1-year 
mortality and of hospital readmission in patients 
with heart failure. Lower haemoglobin level was 
associated with a higher mortality. Denny SD et 
al,"°! have demonstrated deterioration in cognition 
levels with the fall in haemoglobin levels. In 
addition, Culletion BF et al,!'7! observed in their 
study that lower haemoglobin level was associated 
with a higher mortality risk. Pennix BW et al,"°! in 
their study concluded that anaemia is associated with 
disability, poor physical performance and lower 
muscle strength. 

Definite clinico-haematological diagnosis in the 168 
patients included in the present study was made on 
the basis of results from clinical examination, routine 
haematological and biochemical investigations, bone 
marrow examination and other _ special 
investigations. The various underlying pathologies 
encountered were nutritional deficiency anaemia in 
80 (47.6%) patients, anaemia of chronic disease in 
34 (20.2%) patients, marrow infiltration in 14 


(8.3%), multiple myeloma in 12 (7.1%), 
myelodysplastic syndrome in 8 (48%), 
myelofibrosis in 8 (4.8%), acute myeloid leukemia 
in 6 (3.6%), anaemia of renal disease in 4 (2.4%) and 
chronic lymphocytic leukemia in 2 (1.2%) patient. 
Nutritional deficiency anaemia was the most 
common cause of anaemia in the elderly in our setup 
especially in residents of old-age homes who were 
debilitated and not taken care of. Nutritional history 
of the elderly patients living in old age homes and of 
those belonging to a lower socio-economic strata 
revealed that their nutritional status was poor. Their 
diets were devoid of green leafy vegetables and non- 
vegetarian foods. Smitha M et al,'!°! evaluated the 
health and nutritional status of 50 elderly living with 
their families and 50 elderly residing in old age 
homes. The prevalence of nutritional anaemia was 
higher in elderly patients (52%). Guralnik JM et al,"! 
in their review of NHANES III data, found 
nutritional deficiency anaemia (blood loss, iron) to 
be the commonest cause of anaemia in the elderly, 
accounting for about 34% of the cases. Anaemia of 
chronic inflammation (ACI) was the other common 
cause accounting for about 32% of cases. The 
remaining 34% of the cases were of unexplained 
anaemia which likely included myelodysplastic 
syndrome and other miscellaneous causes. 

Among the causes of nutritional deficiency anaemia, 
iron deficiency was the commonest, observed in 36 
(21.4%) patients. Majority of the cases of iron 
deficiency anaemia were due to nutritional 
deficiency while 16 cases were due to chronic blood 
loss. Causes of chronic blood loss included two 
cases of cancer stomach,”! six patients with stress 
ulcers and eight patients with haemorrhoids.'©*! 
Other causes of nutritional deficiency anaemia 
included those with dual deficiency in 14.2% of the 
cases and megaloblastic anaemia in 11.8% of the 
cases. 

These findings are consistent with earlier study of 
Thomas JH,?°! as they enumerated the various 
important causes of anaemia in the elderly. These 
included nutritional deficiency anemias. 
Myelophthisic anaemia and other causes like renal 
disease and anaemia of chronic disease. Among the 
nutritional deficiency anaemia, iron deficiency 
anaemia was the most common type followed by 
dual deficiency and megaloblastic anaemia. 
Anaemia of chronic disease was the second most 
common cause of anaemia in the present study and it 
included cases of pulmonary _ tuberculosis, 
rheumatoid arthritis, bronchiectasis, pneumonia and 
ischaemic heart disease. Anaemia of chronic disease 
was responsible for anaemia in 17 (20.2%) patients 
in our study. 

These results are very similar to the study of Kirkehy 
OJ et al 21 as they investigated 72 patients with 
anaemia aged 70 years and above. Iron deficiency 
was found in 13 patients and was most often caused 
by gastro-intestinal blood loss. Chronic disease, 
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particularly chronic infections and rheumatoid 
arthritis were responsible for anaemia in 34 patients. 
Renal failure caused anaemia in 14 patients. 
Similarly, Smith DL,” found that the common 
diseases associated with anaemia of chronic disease 
include chronic infections like tuberculosis, and 
rheumatoid arthritis. Common causes of anaemia in 
the elderly in his study were anaemia of chronic 
disease (45%), iron deficiency (30%), Vitamin B12 
and folate deficiency (10%), chronic lymphocytic 
leukemia (5%) and myelodysplastic syndrome (5%). 
No identifiable cause could be found in 5% of 
patients. 

Alike, Rimon E et al,!??]_ demonstrated iron 
deficiency anaemia was most common on bone 
marrow aspirates in a prospective controlled study of 
49 consecutive male and female patients older than 
80 years. 

Results of the present study showed that there was 
significantly decrease level of serum ferritin in iron 
deficiency anaeima along with nutritional deficiency 
anaemia compare to other types of anaemia in 
elderly anaemic patients. The values were very low 
in iron deficiency anaemia and high in anaemia of 
chronic disease. Cases of dual deficiency anaemia 
also. showed lower serum ferritin levels. 
Megaloblastic anaemia cases showed higher serum 
ferritin levels. Serum ferritin levels were within 
normal range in cases of multiple myeloma. Serum 
iron levels were reduced in both iron deficiency 
anaemia and anaemia of chronic disease. 

These findings are in agreement with the findings of 
the earlier study of Milman N et al,'3! as they 
recorded significant decrease of serum ferritin level 
in Danish people of more than 80 years age group. 
Similarly, Coenen JL et al,'"! observed a significant 
decrease in serum ferritin level in anaemic patients 
compared to control. Alike, Kis A et al,!?>) showed 
that ferritin level was significantly low in IDA. In 
addition, Thomas JH,?"! recorded in their study that 
decrease of serum ferritin along with presence of 
microcytic hypochromic red cell population and low 
mean corpuscular volume (MCV) favors the 
diagnosis of iron deficiency anaemia. 

Smiejaet at, investigated 186 patients of iron 
deficiency anaemia in their study and found that 
serum ferritin level is one of the most important 
investigations for arriving at the diagnosis. Serum 
ferritin level was consistently found to be less than 
18 g/litre in patients of iron deficiency anaemia. 
Guyatt et al,?7 in their study remarked that a low 
serum ferritin level of < 45 ug/litre diagnosed iron 
deficiency anaemia in elderly patients with anaemia. 
They concluded that serum ferritin level estimation 
was the most powerful test for the diagnosis of iron 
deficiency anaemia. 

Smith DL, in his article mentioned that serum 
ferritin is the most useful test, differentiating 
anaemia of chronic disease from iron deficiency 
anaemia in 70 percent of patients. The serum ferritin 


level is the most effective way to diagnose iron 
deficiency anaemia. When the serum ferritin is less 
than 15 ug/litre, iron deficiency is virtually certain. 
Iron deficiency is unlikely if the serum ferritin level 
is greater than 100ug/litre. Patterson et al,”*! in their 
study found that serum ferritin level proved to be the 
most powerful of the laboratory tests for diagnosing 
iron deficiency anaemia. 

The total leukocyte count varied from 3000/cumm to 
54,000/cu mm in the present study. Leukopenia was 
observed in 14 patients; of these 8 patients were of 
severe megaloblastic anaemia, 2 were of acute 
leukemia and 4 were of metastatic marrow disease. 
Increased leukocyte count was observed in patients 
suffering from various infectious diseases like 
pneumonia, bronchiectasis and in cases of 
malignancy. Smith DL," in his review article 
stressed upon the need to determine TLC in the 
initial evaluation of anaemia in the elderly. He found 
abnormal WBC counts in most of his patients with 
leukemia and MDS. He mentioned that pancytopenia 
is an important indication for bone marrow 
aspiration or biopsy. 

ESR values were elevated to upto 100 mm in first 
hour in patients of anaemia of chronic disease while 
ESR values were observed to be elevated up to 
150mm in first hour in patients of carcinomatous 
marrow disease. Maximum value of 180 mm in first 
hour was observed in a patient of multiple myeloma. 
Beutler E,*! in their study pointed to the importance 
of elevated ESR as an indication of some underlying 
disease. 


CONCLUSION 


Findings of the current study revealed that 
nutritional deficiency anaemia was most common 
among elderly population. Increase of ESR was 
common in all elderly anaemic patients. However, 
decreased TLC was found in megaloblastic anaemia. 
Further, results of the present study suggest that 
ferritin can be an important marker for the 
differential diagnosis of anaemia in_ elderly 
population. Moreover, the diagnostic accuracy may 
be enhanced when PBF and bone marrow findings 
are combined with clinical examination and other 
relevant investigations. Biochemical investigation of 
serum ferritin along with other findings might be 
helpful in early diagnosis of anaemia in elderly 
population. 
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